Introduction

28
The open ocean pelagic zones include the largest, yet least explored habitats on the planet 29 (Robison, 2004; Webb et al., 2010; Ramirez-Llodra et al., 2010) . Since the first oceanographic 30 expeditions, oceanic communities of macrozooplankton and micronekton have been sampled 31 using nets (Wiebe and Benfield, 2003) . Such sampling has revealed a community typically 32 consisting of crustaceans, cephalopods, fishes and some sturdy and commonly found gelatinous 33 fauna (Benfield et al., 1996) . Underwater observations in the open ocean via SCUBA diving Robison, 2004; Robison, 1999; Hoving et al., 2017) . Submersibles have proven to be valuable underappreciated plankton species (Biard et al., 2016) . More recently, optical (and acoustic) 68 instruments have been combined with autonomous gliders, rapidly increasing spatial resolution 69 (Ohman et al. 2019) .
70
Various towed camera platforms have been developed that can obtain video transect observations 
163
UVP5 was mounted underneath the PELAGIOS. The UVP5 takes between 6-11 images per second 164 of a defined volume (1.03 L) and thus enables a quantitative assessment of particle and zooplankton abundances. Objects with an equivalent spherical diameter (ESD) >0.5 mm are saved 166 as images, which can be classified into different zooplankton, phytoplankton and particle 167 categories. For the comparison between PELAGIOS and the UVP5, we used the pelagic 168 polychaete Poeobius sp., as 1) this organism could be observed well on both instruments, 2) abundant, thus providing a good basis for the direct instrument comparison.
The UVP5 images were classified as described in Christiansen et al. (2018) . Poeobius sp. durations of 10-11 minutes at depths <= 50 m, 19-22 minutes at depths < 350 m and 9-11 minutes at depths >= 350 m) averaged. These mean abundances were compared to the PELAGIOS counts 
276
The clear distribution patterns that we observed in some animal groups (fish, crustaceans and some 277 gelatinous fauna) after annotating the video transects confirms that established biological 278 processes such as diurnal vertical migration (e.g. Barham, 1963) can be detected in PELAGIOS 279 data, and that the distribution data that we observe for encountered organisms are representative 280 for the natural situation. It has to be noted, though, that while the observed distribution patterns 281 should be representative, care must be taken with regards to abundance estimates of especially 282 actively-and fast-swimming organisms. Some fish and crustaceans react to the presence of can lead to an underestimation of abundance, whereas attraction to the camera lights (e.g. Utne-
squid Taningia danae seemed to be attracted to the lights of the PELAGIOS, and attraction 287 behaviour of this species has been described in other publications (Kubodera et al., 2007) .
288
Compared to day transects, the high abundance of gelatinous organisms close to the surface during 289 night is likely to be partly an effect of the higher contrast in the videos of the night transects and 290 better visibility of the gelatinous fauna than during day transects. Therefore we did not perform 291 transects shallower than 50 m during the day. Many of the observed gelatinous fauna might be 292 present as well at shallow depths during day-light but are not detectable at 'blue-water-conditions'.
293
The difference between encountered taxa during the day and night transect may also be due to 
The angle of view of the PELAGIOS is 80° and therefore the field of view (FOV) is much smaller
We provided an estimate of the FOV using Poeobius sp., which is a small organism that can be 334 detected only when it is close to the camera. Therefore, the area of the FOV for quantification of
335
Poeobius sp. is smaller than when quantifying larger organisms, and the initial identification 
343
Normalization and subsequent standardization of the encountered Beroe in MOCNESS and
344
PELAGIOS transects show that on the same station and the same depths, PELAGIOS observes 3-345 5 times more Beroe at the three depths where they were encountered by both instruments.
346
Additionally, the PELAGIOS also repeatedly observed Beroe at depths where they were not 347 captured by MOCNESS at all (although there were also depths where PELAGIOS did not observe Future effort should be focused on improving the assessment of the sample volume by integrating 389 technology that can quantify it (e.g. current meters, a stereo-camera setup or a laser-based system).
390
A stereo-camera set up would also allow for size measurements of the observed organisms, which 391 could be beneficial to estimate the biomass of the observed organisms from published size-to-392 weight relationships. It might also be possible to obtain similar information based on structure- This instrument was designed, tested and applied by Henk-Jan Hoving and Eduard Fabrizius.
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